Next-generation sequencing detection and characterization of a heterozygous novel splice junction mutation in the 2B domain of KRT1 in a family with diffuse palmoplantar keratoderma.
Diffuse palmoplantar keratoderma (DPPK) is an autosomal-dominant genodermatosis characterized by restricted, uniform hyperkeratosis on the palm and sole epidermis. DPPK is normally associated with dominant-negative mutations in the keratin-encoding gene, KRT1. We report a heterozygous novel point mutation in the exon 6 splice donor site of KRT1 (c.1254G>C) by next-generation sequencing, resulting in the formation of two alternative transcripts, which segregates with DPPK in a four-generation Chinese family. This results in both the complete loss of exon 6 and the simultaneous utilization of a novel in-frame splice site 54 bases downstream of the mutation with the subsequent deletion of 42 amino acids and the insertion of 18 amino acids into the protein's 2B domain. This is the first report of a novel splice donor site mutation with aberrant splicing and the formation of two alternative transcripts causing DPPK. This study also demonstrates the value of next-generation sequencing in the identification of novel disease-causing mutations.